Modulation of membrane phospholipids, the cytosolic calcium influx and cell proliferation following treatment of B16-F10 cells with recombinant phospholipase-D from Loxosceles intermedia (brown spider) venom.
The mechanism through which brown spiders (Loxosceles genus) cause dermonecrosis, dysregulated inflammatory responses, hemolysis and platelet aggregation, which are effects reported following spider bites, is currently attributed to the presence of phospholipase-D in the venom. In the present investigation, through two-dimensional immunoblotting, we observed immunological cross-reactivity for at least 25 spots in crude Loxosceles intermedia venom, indicating high expression levels for different isoforms of phospholipase-D. Using a recombinant phospholipase-D from the venom gland of L. intermedia (LiRecDT1) in phospholipid-degrading kinetic experiments, we determined that this phospholipase-D mainly hydrolyzes synthetic sphingomyelin in a time-dependent manner, generating ceramide 1-phosphate plus choline, as well as lysophosphatidylcholine, generating lysophosphatidic acid plus choline, but exhibits little activity against phosphatidylcholine. Through immunofluorescence assays with antibodies against LiRecDT1 and using a recombinant GFP-LiRecDT1 fusion protein, we observed direct binding of LiRecDT1 to the membrane of B16-F10 cells. We determined that LiRecDT1 hydrolyzes phospholipids in detergent extracts and from ghosts of B16-F10 cells, generating choline, indicating that the enzyme can access and modulate and has activity against membrane phospholipids. Additionally, using Fluo-4, a calcium-sensitive fluorophore, it was shown that treatment of cells with phospholipase-D induced an increase in the calcium concentration in the cytoplasm, but without altering viability or causing damage to cells. Finally, based on the known endogenous activity of phospholipase-D as an inducer of cell proliferation and the fact that LiRecDT1 binds to the cell surface, hydrolyzing phospholipids to generate bioactive lipids, we employed LiRecDT1 as an exogenous source of phospholipase-D in B16-F10 cells. Treatment of the cells was effective in increasing their proliferation in a time- and concentration-dependent manner, especially in the presence of synthetic sphingomyelin in the medium. The results described herein indicate the ability of brown spider phospholipase-D to induce the generation of bioactive phospholipids, calcium influx into the cytoplasm and cell proliferation, suggesting that this molecule can be used as a bioactive tool for experimental protocols in cell biology.